years as compared with 1 in women 25 years of age or older) and use of oral contraceptives (OR 4.0, 95% CI 1-7-9.6) were the only statistically significant risk factors identified in multivariate logistic regression analysis. Presence of mucopurulent cervical discharge (OR 5.9, 95% CI 3.0-11.5) and presence of ectropion (OR 2'6, 95% CI 1 1-6.5) were the clinical signs independently associated with infection.
Introduction
Infection by Chlamydia trachomatis is a common sexually transmitted disease (STD) both in industrialised and developing countries. 12 In women, the organism can cause urethritis and cervicitis, but up to 70% of infections are asymptomatic. Pelvic inflammatory diseaseendometritis and salpingitis-may develop if the infection remains untreated and can lead to infertility, ectopic pregnancy and chronic abdominal pain.2 Neonates delivered vaginally from infected mothers may contract chlamydial conjunctivitis or pneumonia. In men, infection can cause urethritis and epididymitis, but 25% to 50% of infected men remain asymptomatic. 4 The awareness of genital chlamydial infections in developing countries is still limited. At district level, diagnostic facilities are generally unavailable. In larger centres, diagnosis is predominantly based on first generation enzyme immuno assays (EIA) which are known to have suboptimal sensitivities,5 or on culture with outdated staining techniques such as Giemsa or iodine. More recently, the introduction of direct fluorescent antibody (DFA) tests has improved the detection of the organism in a number of settings. Together with other non-culture based tests, the DFA method is valuable for examination of specimens that have lost viable chlamydia through prolonged transport or inadequate storage.5
The DFA test can be very sensitive; however, its performance is highly observer-dependent.5
Validation of DFA findings is therefore required for clinical and epidemiological research both in industrialised and developing countries. Polymerase chain reaction (PCR) is a non-culture test system whose sensitivity and specificity for detection of genital chlamydia infection is comparable or even better than cell culture.67 It is therefore well suited for evalua-tion of DFA in a less developed country lacking the facilities for culture.
Genital chlamydia infections have not been studied so far in Nicaragua. Data for other Central American countries are also scarce. In order to determine prevalence and risk factors of genital C trachomatis infections, we conducted a study among women attending routine clinics and sex workers attending special clinics in The association of symptoms and signs with the probability of chlamydial infection was also examined. Sixty-three percent of women complained of vaginal discharge (64% of routine clinic attenders as compared with 49% of sex workers, p = 0 03), 55% of abdominal pain (56% versus 42%, p = 0 04) and 38% of itching (39% versus 27%, p = 0 07). None of these symptoms were predictive of chlamydial infection. On examination, 69% were found to have abnormal vaginal discharge, 16% had mucopurulent discharge from the cervix, 33% oedema of the cervix, 19% bled when taking the cervical specimen (cervical frailty) and 6% had some degree of ectropion. Prevalence of clinical signs was similar among routine clinic attenders and sex workers except for ectropion which was more frequent among sex workers (27% as compared with 4% among routine clinic attenders, p = 0-0001). In univariate analysis, mucopurulent cervical discharge (p = 0.0001), frailness of the cervix (p = 0.03) and ectropion (p = 0.01) were all associated with the probability of infection. In multivariate analysis, however, only the presence of mucopus and ectropion were independently predictive of chlamydial infection (table 3) .
Discussion
The advent of nucleic acid amplification techniques for the diagnosis of C trachomatis infections has facilitated evaluation of antigen detection methods in situations when cell culture is not a feasible option. In ideal circumstances, PCR tests have been shown to be equally or more sensitive and specific than cell culture.67 In the present study in Nicaragua, the DFA method had a sensitivity of 80% and a specificity of 98% when compared with a one-step PCR assay. Previous studies, using cell culture as the gold standard, have reported sensitivities between 60% and 81%, and specificities in the range of 82% to 99%.12-15 However, in highly trained expert hands with a cut-off of just one elementary body, DFA testing can be more sensitive than culture.'6 Taken together, these data illustrate the crucial role of the observer in DFA testing and indicate the absence of a definite gold standard for C trachomatis.
In the present study a laboratory technician without previous experience in fluorescence microscopy was carefully trained. Although comparing well to the results from other studies, her performance may well be underestimated when DFA results are exclusively contrasted with one-step PCR testing. A surprisingly high number of DFA positive cases with a negative one-step PCR test was found predominantly in study locations where inadequate storage led to repeated thawing of samples. Repeated thawing and freezing is considered to be detrimental for the stability of DNA sequences.'7 Unfortunately, dry ice or liquid nitrogen was not available at the time. The amount of intact DNA still present when tested by PCR may thus have been insufficient in a number of samples from these locations.
Sensitivity and specificity was also higher among sex workers than among routine clinic attenders. As a consequence of repeated exposure, the antigen may have been present in higher concentrations among the latter. This interpretation is supported by the results from nested PCR assays whose sensitivity is enhanced compared with one-step assays. With the nested assays, ten out of 14 DFA positive cases were confirmed, leading to a considerably improved specificity and positive predictive value of the DFA test. Overall, 80% of discordant samples were confirmed as positive in the nested assays. These results should, however, be interpreted with caution because these assays were exclusively performed on discordant samples. Nested PCR systems suffer from the risk of cross-contamination leading to false positive results. This is, however, less likely in the present study since the two nested PCR assays used different target genes but gave completely concordant results. Taking these results into account would nevertheless overestimate the specificity and the positive predictive value of the DFA test.
In principle, DFA testing thus appears to be an adequate technique for the diagnosis of Chlamydia trachomatis in Nicaragua and other less developed countries. In a research context, validation by PCR or culture will often be necessary. In many settings these tests will have to be performed in an industrialised country. PCR analysis of frozen samples is valuable; however, much attention must be given to adequate storage and transport of samples in order to prevent thawing. In a recent study in Cape Verde, we found analysis of dried samples that can be kept at room temperature to be superior, allowing reliable detection of chlamydial antigen after more than 18 months of storage. 18 It is noteworthy that the prevalence found in our study is considerably lower than that reported for urban populations in the neighbouring countries Honduras and El Salvador. 19 
